Clinical profile of constrictive pericarditis in the modern era: A survey of 135 cases  by Ling, Lieng H. et al.
32A ABSTRACTS-Poster JACC February 1996 
1 (AT~) receptor. The purpose of this study was to test whether pressure over- 
load induced lEG expression is also mediated by AT~ receptor ~mulation in 
adult (3 month old) rat hearts in vivo. In one group of rats (n = 7), pressure 
ovedoad was created by ascending aortic constriction to increaSe left ven- 
tricutar pressure by ~ 70 mmHg for 90 mine. In a second group (n = 5), the 
same degree of pressure ovedoad was indu~=d 1hour after adrr~nisbatian of
the AT1 receptor antagonist GR138950X (4 mg/kg), at twi~e the dose which 
abolished hemodynamio responses to a 0.4 .g  bolus of All. Fmally, a third 
group was comprised o; sham operated animals (n = 5). RNA was iSolated 
from the lalt ventricles and c-foe expression was analyzed by Northern blot; 
band intensities were normalized to those of GAPDH or ,B-actin. 
÷ Bandin~ 
c-los expression increased after 90 minutes of pressure overload (3.1 times 
greater than sham). In ATe-antagonist pretreated animals, c-foe expression 
increased to a similar degree as in the non-boated, aortic constz~cted animals 
(2.7 times greater than sham). Them was no statistical difference between 
c-foe expression in these two groups. 
Thus, in contrast to neonatal myeoytes in vitro. All Stimulation of AT~ 
receptor does not appear to be involved in pressure ovedoad induced c- 
fos expression in adult rat hearts in rive. Accordingly, the mediator of lEG 
expression during pressure ovedoad in rive remains to be eluc~datsd. 
MYOCARDIAL  AND PERICARDIAL  FUNCTION AND 
DISEASE - BAS IC  
~ Time-Dependent :nteractions Between Epicardial 
and Endocardial Fibers Determine Left Ventricular 
Torsion 
Sheng-Jing Dong, Sam A. Buffer, Jr., Paul S. Heos, Kenneth Rent, James 
L. Weiss, Edward P. Shapiro. Johns Hopkins University, Baltimore, MD 
Torsion begins in a clockwise direction in early systole, reverses dudng ejec- 
tion, then recoils rapidly in early diastole. We hypethesizecl ti-=st this peitem 
results from lime-dependant interactions between cOunterclockWise epicar- 
dial (epi) and clockwise endcoardial (antic) fibers. We used cool pericardial 
lavage to selectively delay the onset and reduce the rate of epi tiber con- 
traction and relaxation, and measured the effect on the monuphestc a~on 
potential (MAP), endo early systolic clockwise torsion (ESCT), and recoil rate. 
Nine open chest dogs underwent continuous pencardial avege at baseline 
(BL) and dudng cooling (CL) of tsvege fluid, (36,7 :~ 0.9 ~ C vs. 30.5 =E 1.0 R 
C, p < 0.0001), while blood and 0ode temperatures were held constant 
(35.4 4- 1.2 g C vs. 35.6 ~- 1.3 u C). Tagged MRI was performed at BL and 
CL. From basal and apical short-axis images, torsion was measured as the 
apex to base difference in rotation about the cavity centroid. Recoil rate was 
expressed as the slope of linear regression of tomion versus time dudng 
first 65 ms alter peak systolic torsion. Epi activation time (AT), and 90% 
repelarization time (90=/° FIT) were measured using a MAP catheter, 
AT 90% RT ESCTapi ESCTe.<v~ Recoile~i Re¢oilendo 
(ms) (ms) (~) (~) (~/rns) (=/ms) 
BL 93~5 214:E 16 0.5 ~- 0.5 0.9:1:1.3 0.17 0.07 
CL ~904 = 231:Et3" 1.701.3" 2.802,3 ~ 0.07" 0.01 = 
*p < 0,05, as comps, rsd re BL, 
Conclusions: Selective delay in epi contraction and relaxation results in: 
(1) an teomase in ESCT, indicating that this motion is due to unopposed 
cOntraction of clockwise endo fibers, and (2) a mad~ed ecrease in endo 
recoil rate, indicating that this transmural deformation is dominated by epi 
relaxation. 
.S.lmu.ltan.eous Determination of  Regional Left 
ventncutar wal l  Stresses in Intact Canine Hearts 
Abe DoAnda Jr., Marc R. Moon, Massshi Komeda, Srdjan D. Nikolic, 
George T, Daur.'jhtsrs, Nell B, Ingets, D. Craig Miller. Stanford University 
School of Medicine, Stanford, CA 
LV wall stress plays an important role in determining myocardial 02 censump- 
lien, modulating LV hypertrophy, and regulating LV mechanics. To determine 
the instantaneous, simultaneous average LV iSofropic wall stress at differ- 
ant locations, myocardial markers were implanted Into the LV walls of 14 
dogs to calculate 3-0 volume and wall thicknssses (using computer-assisted 
analysis of biplane videotiuorographfc images), A total of 26 markers were 
pissed; 18 of these markers were positioned on the eubepi- and subendo- 
cardial surfaces to measure wall thickness at nine locations: 3 each on the 
anterior (AN'/), lateral (/47), and posterior (POS) walls. One to two weeks 
following marker placement he dogs were studied both before and after In- 
otroplc stimulation with Ca ++ (10 mg/kg IV bolus). End systolic wall stresses 
(u, kdynes/cm ~-) were then calculated from the instantaneous LV pressure, 
regional well thicl<nessos, and local geometry. 
Wa, Apleat .... Equetorlat Basal 
ANT cr 174¢51 255:E 175 274 :t:44" 
o,Ca ++ 194~:52 209:E 161 315081" 
LAT ¢ 116 ::t: 44 201 :~74"  2660115 ° 
~,CS ++ 133 ~ 64 224 d: 92* 204 ¢ 1,53" 
POS o 147 d:02 101 d:90 206 ~ 113" 
~,Ca ++ 167378 212:~ 126 229.4-125" 
mean :I: 1 SD; *p < 0,05 vs. Apical evel, ANOVA 
Multivariate ANOVA demonstrated significant regional heterogeneity (level 
of marker insertion, p < 0.001; ru~ional LV wall, p = 0.002) in end-systolic 
o inctropio state had less of an influence (p = 0.056). Univariate ANOVA 
revealed a gradient of wall stress increasing from apex to base and decreas- 
ing from the antedor |o posterior wall as well as significant increa~=~ in 
with Ca ++ (with the exception of the equatorial sites). Thus, end systolic wall 
stress is heterogeneous, and may be influenced by myocardial fiber eden- 
ration as well as the insertion of the intact papillary musdas and chordae 
tandineas. 
MYOCARDIAL  AND PERICARDIAL  FUNCTION AND 
DISEASE-  CL IN ICAL 
~ Mldwall Left Ventricular Performance in 
Normotensive Normal-Weight Chi ldren and Adults  
Giovanni de Simone;e Richard B. Devereux ~, Stephen Danials 3 Gian 
R Mursddu ~, Rasanna Grace 2, Thomas R, iamball 3, Sandm Wilt s. 
1 Comell MediCal Center, New York, NY; 2 Federico fl Univeral~ Naples 
[Italy): 3 University of Cincinnati, OH 
Purpose:To study the relation of LV midwall shortening (mS) to LV geometry 
in a large normal population across a wide spectrum of age. 
Method: mS and circumferential end-systalic stress loESS) were assessed 
in 159 normal adults lAD, 79 women and 80 men, 18 to 71 years) and 438 
infants to adolescents (CH, 196 females, 240 males, 1 day to 17 yeats) by 
echocerdiegraphy and cuff blood pressure (BP). 
Results: mS was negatively related to tESS in a number of regression 
models (linear, inverse, allometric, various exponential models; all p < 0.001 ). 
The inverse model maximized the R-squam and minimized the error (SEE), 
in AD (mS = 15 :E 400lOESS, r = -0,33, p < 0.0001) and in CH (mS -~ 18 d= 
184/cES$, r = -0,13, p < 0.008), as well as in the whole population (mS = 
17 + 261 loESS, r = -0.18, SEE = 2,6=/o, p < 0.0001 ). mS as a % of predicted 
from cESS by the group-specific equations (%ProS) was compared in 4 age- 
groups (I = birth to 10 years; II = 10 to 17 years, puberty and adolescence; 
til = 17 tO 50 yeats; IV = over 50 yeats), 
Age %Pros (%) Relat. Wall Thickn, LV!Dd (c~m/m) --
< 10 yea~ 106.4-14* 0.26 :~ 0,05* 3.22 ~ 0.24" 
10-.17 years 97.4-17 0,31 ~: 0,06 2.83 ¢ 0,24 
17-50 years 99±12 0,32 ~ 0,06 2,80~ P.~ 
> 50 yes~ 100010 0,34 d: 0,05 2,87=1;0,28 
"p < 0,00t by Scheffe's rest vs the other groups 
Conclusions: Thus, mS is related to cESS by inverse regression equations 
in a Wide range of age. Midwall LV performance and LV Size/height are 
enhanced during infancy and childhood and stabilize alter age 10 even as 
LV geometry becomes morn concentric. 
~ Clinical Prof i le o f  Constrl~tive PerlcarditlS In the 
Modern Era: A Survey of  135 Cases 
Ueng H. Ung, Jae K. Oh, James B. Seward, Gordon K. Danieleon, A. 
Jamil Tajik. Mayo Clinic, Rochester, MN 
Although the clinical features of constrictive pedcarditis (CP) are wall known, 
them is limited knowledge of itS profile in the current era, Between January 
1985 to dune 1995, 135 pts (76% males, mean age 56 :l: 16 yrs) had 
a diagnosis Of CP established at the Mayo Clinic (133 by surgery, 2 by 
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autopsy). Causes were idiopathic in 43 (32%), pericarditis in 24 (18%), 
cardiac SURlery in 23 _(t7%), ittadiation in 19 (14%), collagen disease in 
7 (5%), infective in S (4%, 3 poet-tuberoJlous), malignancy in 3 (2%) and 
miscellaneous in 11 (8%). Them was a 24% mean annual increase in the 
incidence from 1990 onwards compared to 1985-1989, and a significant 
relative increase in incidence of idiopathic (39% vs. 20%, p = 0.02), but 
not other causes Of CP. Clinic;d presentation was congestive heart failure 
in 90 pts (67%), gastrointestinal in 13 (10%), cardiac temponede in 7 (5°/=), 
arrbythmic in 6 (4%) and miscellaneous in 19 (14%). Most pts were severely 
symptomatic (69°/. in NYHA claSS Ill-IV); median duration Of symptoms was 
10 months. Atrial tibdllation or flutter was noted in 22 pts (16%). Peficardial 
calcif~ltion on chest X-ray was seen in 34 pts (25%). Prior invastigative 
procedures included liver biopsy in 13 pts (10%), gaetroietesttnat endoscopy 
in t0 (7%), bronchoscopy in 8 (6%), thoracotsmy or thoracoscopy in 6 
(4=/0) and laperetomy in 5 (4%). The diagnosis was sunbaked elsewhere 
in 42 pts--4n the remaining 93, a de novo diagnosis was first suspected 
by a clinidan in 56 cases (60%), echocerdingraphy in 28 (30"/0), following 
competed tomography in 3 (3°/.) and at catheterization i  t patient (1%). 
In 5 ptS (3 with post-surgloat CP), the diagnosis was discovered only at 
thoracatomy for nOn-pericardial surgery. 
Cort~lusions: (1) The commonest cause of CP in the current era remains 
idiopathic, (2) DeSpite the decline of tuberculosis, calCitic UP was present 
in 23% of pts, (3) Clinical suspicion and echocerdingraphy are the primary 
mean8 (90%) of detecting unsuspected CR 
~ Modified Left Ventricular Mechanical Restitution 
Plots During Atrial Rhrillalion in Humans: The 
Effect of interval Dependent Changes in 
Contractile State 
Franklin Schneider, David 1". Martin, Edgar C. Schick, Cada Squillante, 
Diane M. Gellaghnr, William H. Gessch. Lahey Hitchcock Medical Center, 
Burlington, MA 
In atrial fibrillation (AF), beat-to, beat changes in left ventdcular (LV) systolic 
performance are caused by variations in 1) LV filling (preload), 2) aortic 
pressure (altedoad), and 3) myocardial inotmpic or contractile state. These 
interdependent factors are influenced by the preceding diastolic or R-R in- 
terval (R-Rt), but the impact of variations in the pro-preceding R-R interval 
(R-R2) is nut defined. This latter effect was studied in 13 patients With AF 
by measuring LV beak ejection velocity (Vpe, Doppler echoGm:tingraphy) in 
50--100 consecutive cardiac cycles. Vre was plotted against R-R~ for beats 
with a short R-R2 and for beats with a long R-R2. Such modified mechanical 
restitution plots indicate a direct relation between Vpe and R-Rt (for R-R~ = 
500--1000 ms). The slope (linear fit) of Vpe versus R-R~ was similar for short 
and long R-R~ (slopes= 0.06 and 0.05 sec_~). Vpe, calculated from best 
linear fit and a common R-R~, was con.qistsntiy higher when R-R2 was short 
(e.g., < 700 ms) when ceropared to long (e.g., > 800 ms). 
R-R1 = 500 R-R1 = 750 R-R1 = 1000 
Vpe (% of max) at Sl~ort R-R2 704-2 88+2 I02-~ 3 
Vpe (%.. o! max) at Lp.ng R-R2 60.--E 3" 72±3* 84:1:3" 
Data am mean 4- SEM. *p < 0.05. 
By Comparing Vpa at a common R'Rh the effects of time dependent 
changes in LV preload and afterload are minimized if not abolished. Thus, 
dilferan,'.'.'.'.'.'.'.'.'~ in Vpe (at a common R-Rt) reflect changas in Contra~le state. 
Data confirm a positive inotropic effect of an abbreviated pre-preceding 
interval (R-R2), In AF, beat-to4~eat changes in myocardial contractile state 
(which occur as a consequence of vadal0lo R-R~) have a significant elfeot on 
LV mechanical restitution plots, 
MYOCARDIAL  INFARCTION-  BASIC  
~ Overexpmsslon of Inducible Heat Shock Protein 
(HSP)72 in Tmnsgenic Mice Decreases Infarct 
S~.e 
Jonathan J. Huitar, Ruben Mesrii, Eunice K. W, Tam, Richard E. Slavers, 
Wblfgang H, DIIImann, Christopher L Wolfe. USCF, San Fmndsco, CA; 
U$CD, San Diego, CA 
Previous studies have demonstrated that induction of HSP72 by whole body 
hyperthermia reducas infarct size in an in vivo model Of iscbemia and raper- 
fusion, Furthermore, heads obtained from Irensgenic mice that ovemxprass 
HSP72 demonstrate improved functional recovery and decreased infarct 
size in vitro after global Iscbemla and repedusien. To test tha hypOtheSiS 
that ovemxpmsslon of HSP72 reduces.infarct_ size in.viv0, transgenic mice 
that were hetarozygote for a rat HSPT0i gane ([+]HSP72) and transgane 
negative ltttsr-mate controls ([-]HSP72) were subjected to 30 minutes of 
left coronary artery occlusion followed by 120 minutes of repedusien. Core 
body temperature was monitored with a rectal thermomoter and maintained 
between 36.5g C and3~.0 ~ C with a heating pad. Infarct (inf) size, determined 
by dual staining with triphenyltetrazolium chloride and phthalcoyanlne blue 
dye, was lower in [+|HSP72 mice compared to [-]HSP?2 mice: 
Group N Inf size/LV Risk area/LV Inf size/RiSk area 
[-]HSP72 6 18.4 4- 2.9 56.5 ~: 7.1 33.4 :E 4.5 
[+]HSP72 7 5.8 "~- 0.8" 52.3 d: 6.2 12.7 ± 2.8" 
All valuas expressed as % (mean d: SEM), Up < 0.01 vs [-]HSP72 mice 
Thus, overexpreesion of HSP72 reduces infarct size in this in vivo trans- 
genic mouse model of myocardial ischemia and reperfusion. 
Rabbit Ventricular Myocytss Can Be 
Preconditioned by Activation of Protein Kinase 
C-COUlded Receptom 
Guang S. Liu, Michael V. Cohen, James M. Downey. UniverMy of South 
Alabama, Mobile, AL 
We have shown that protein kinase C (PKC)-coupled receptors such as 
adenosine A1, muscarinic M2, angiatensin II AT1, adrenergic al and en- 
dethelin ETI mimic ischemic precond'~ening (PC) in intact rabbit heart. We 
tasted whether similar protection could be achieved in isolated heart cells 
devoid of endothelial or other cells. Adult rabbit myoo/tas were isolated by 
enzymatic dissociation. Ischemia was simulated by centrifuging the myocytes 
into an oxygen-free pellet for 120 rain. Cells were exposed to the agonist for 
10 rain before ischemia. Cell viabWdy was evaluated with hypotonic trypan 
blue every 30 min. The area under the plot of % dead cells vs time was used 
to descdbe the rate of cell death. Death of myocytos with 100 p.M Of the A~ 
agoniat phenylisoprepyl adenosine (30.2 4. 1.8 hr %) was 37% slower than 
that in untreated myocytes (49.8 4. 1.8 hr %, p < 0.05) and protes~on was 
comparable to that caused by PC. Stimulation of ¢q recoptom with 100 p.M 
phenylephfine, M~ receptors with 10 ~M carbachol, and AT1 receptors with 
10 pM angiotensin IIdelayed Cell death by 33%, 47% and 37%, respectively. 
However, no protect~n was seen with endothelin up to 1 nM (40.4 ± 1.6 hr % 
vs 37,6 4- 2.8 hr% in untreated cells). With the exception of endothelin these 
data not only support he PKC theory of PC but also indicate that protection 
derives from activation of PKC within lhe cardiomyocyte rather than another 
coil type such as the mast cell. 
In Vivo Evidence That Neutrophils Become 
AcUvated and Generate Oxygen Radicals in 
Reperfused Hearts 
Carlo Duilio, Giuseppe Ambresio, Pedannan Kuppusamy, Lewis C. Beskar, 
Jay L. Zweier. Divisions of Cardiol~, Johns Hopkins Medical InstitutionS, 
Bait/more, MD; University of Pe,ugia, Italy 
Direct demonstration that postischemic repedusion may sUmulate oxygen 
radical (OR) prodlction from activated neofrol~its (PMNs) has been hindered 
by difficulties in measuring ORs in vivo. To address this issue, blood was 
simultaneously drawn from the aorta (A) and the ¢omna~ sinus (CS) in 
dogs undergoing gO rain of corena~y artery occlusion at baseline, during 
ischemia and after fellow. Samples were mixed with the spin-trap PBN (17 
mM), extracted with toluene, and measured in an electron paramagnetic 
resonance (EPR) spectrometer. Conlml dogs received zm Imab-nant (O; n 
= 12); a second group was injected at reflow with 1 mg/kg bolus of R15,7, 
a monoclonat antibody against he PMN adhesion protein CD18 (R15; n = 
7). The two groups had similar hemedynemic variables and collateral flow 
during ischemia (16 4- 5% of baseline in C, versus 11 4- 2% in Rt5). lime 
course of CSA-d'~ferancas inEPR signal is shown (* -= p < 0.05). 
. 
Tmze (mini 
Marked increase in OR consentration was observe~d after reffow, which 
peaked at 10 rain and was still elevated after 60 rain. This phenomenon 
was largely blunted by administration of anti-PMN anl~odias. Validation 
exbedments howed that 91 4- 8% of EPR signal was accounted for by 
superexide radicalS. Thus, ORs can be measured in blood draining from the 
coronary sinus in viva. Activation of PMNs is a major source of ORs during 
repedusion after prolonged myocerdiat ischemia. 
